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(54) Hydrajel window cutting In well casing 

(57) IHydrajetting of fluid is used to cut a lateral win- 
dow in a well casing for drilling a side track. Apparatus 
(30) comprises a mandrel (36) having a pin (50) re- 
ceived and movable within a J-slot (48) formed in a collar 
(38) around the mandrel. Movement of pin (50) in J-sbt 
(48) guides movement of a jetting nozzle (44) of a jetting 
tool (42) such that a window (62) may be abrasively jet- 
ted In the well casing (1 4) In the general shape of the J- 
slot. 
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Description 



[0001] This invention relates to window cutting in well 
casings to drill side tracks from a main welibore 
[0002] Manywellstodayhaveadevlatedboreorslde 
trackdrilled extending away at an angle from a generally 
vertical main welibore. The drilling of such a side track 
is awomplished by several steps. After casing the main 
welibore, a multi-stage milling process is utilized to lat- 
erally cut a window through the casing at the general 
location where it is desired to start the side track. Once 
the window Is milled open, the drilling process may be- 
gin. The problem is that casing is made of hard steel 
and It is very common for the drill bit to chatter on the 
steel. This can cause drill breakage and^r produce er- 
ratic cutting of the window. Typically, the window is a 
relatively tong. elongated opening, preferably some- 
what teardrop shaped, and cutting the window Is very 
time consuming and correspondingly expensive. There 
IS a need, therefore, for apparatus and methods of cut- 
ting windows which can be accomplished more quickly 
and less expensively and also In a manner ensuring a 
more precise cut of the casing. 
[0003] We have now found that these problems can 
be reduced or overcome by using hydrajetting to cut. or 
at least partially cut. the window in the casing. After the 
window is nnore precisely cut using this method, drilling 
of the actual side track can be canled out more quteklv 
and with fewer problems. 

[0004] In one aspect, the present Invention provWes 
a method of drilfing a skie track in a well, which method 
compnses the steps of: posltfening a hydrajetting tool 
adjacent to a preselected portion of a length of casing 
in the well; pumping fluid through the tool such that sakJ 
fluid IS jetted therefrom; moving the tool in a predeter- 
mined pattem while jetting fluW therefrom such that said 
pattern is at least partially cut into an inner surface of 
the well casing to form a window therein; and drilling 
through said window Id form the skte track extending 
from the casing. 

[0005] The invention also Includes apparatus for cut- 
ting a window in a portion of a well casing, said appara- 
tus comprising a J-sub connectable to a tool string; and 
a hydrajetting sub connected to said J-sub and movable 
with a portion thereof, said hydrajetting sub comprising 
at least one jetting nozzle tiiereon whk:h may be direct- 
ed toward said casing. 

[0006] In the method of the present invention, the pre- 
ferred predetermined pattem Is generally teardrop 
shaped. ^ 

[0007] Preferably in accordance with the invention, 
the tool comprises a guidance or cam means such as a 
J-sub and a hydrajetting sub with a jetting head and noz- 
zle thereon. The J-sub preferably comprises a collar de- 
fining a collar J-stot therein which Is generally shaped 
in the predetermined pattem, and a mandrel having a 
mandrel pin extending into the collar such that relative 
movement between the mandrel and collar Is guWed by 



the engagement of the mandrel pin in the collar J-stot. 
The gukJance means can comprise substantially any 
cam and follower apparatus which wouM provide the de- 
sired shape through travel of the follower, In gu Wing the 
5 jetting head, about the cam. The jetting head Is prefer- 
ably connected to the mandrel and movable therewith. 
The step of moving the tool preferably comprises mov- 
ing the mandrel tongitudinally and rotatlonally with re- 
spect to the collar. 
10 [0008] In one embodiment, the tool can comprise an 
actuator sub connected to at least one mandrel so that 
actuation of the actuator sub causes movement of the 
mandrel. Preferably, the actuatorsub is hydraulically ac- 
tivated and tiie step of activating comprises alternately 
'5 pressurizing and depressurizing the hydrajetting tool. 
[0009] The actuatorsub preferably comprises a hous- 
ing and a plunger defining a central opening there-- 
tiirough and movably disposed in the housing. The 
housing and plunger define a hydraulic chamber tfiere- 
20 between In communfcation witti the central opening of 
tiie plunger. Pressurizing the hydraulto chamber rela- 
tively moves the housing witti respect to ttie plunger 
Relative rotational and tongitudlnal movement is possi- 
ble between the plunger and housing. 
^ [0010] The mettiod preferably further comprises hold- 
ing the collar substantially stationary during the step of 
moving the mandrel. This may comprise hydraufically 
actuating hydraufic sHps on tiie collar into engagement 
with the casing. 
30 [0011] The present inventton Includes a method of 
forming a side track in a well comprising the steps of (a) 
positioning a tool string in tiie casing adjacent to a de- 
sired casing portfon wherein tiie tool string comprises a 
cam and follower such as a J-sub having a J-stot ttierein 
35 and a hydrajetting sub connected to tiie J-sub and hav- 
ing at least one jetting nozzle tiiereon directed toward 
ttie casing portion, (b) actuating the J-sub such tiiat the 
hydrajetting sub is substantially moved and guided by 
tiie J-stot (c) substantially simultaneously with step (b) 
^0 pumping fluid through the tool string and jetting ttie fluid 
from ttie hydrajetting sub such tiiat a window is at least 
partially cut into the well casing generally In the shape 
of the J-slot, (d) posittoning a drill bit adjacent to tiie win- 
dow, and (e) drilling tiirough the window to form tiie side 
45 track extending from ttie window. 

[0012] The present invention also Includes an appa- 
ratus for cutting a window in a portfon of well casing. 
This apparatus generally comprises a J-sub connecta- 
ble to a tool string, and ttie hydrajetting sub connected 
50 to ttie J-sub and movable witti a portion ttiereof. The hy- 
drajetting sub comprfees a jetting nozzle tiiereon which 
may be directed toward the casing. 
[0013] More specifically, the J-sub comprises a collar 
defining a collar J-stot ttierein, the collar J-stot being 
5S generally shaped in a predetermined pattem for the win- 
dow, a mandrel movably disposed in ttie collar, and a 
mandrel pin extending from the mandrel into ttie collar 
J-slot. As ttie mandrel pin is moved through the collar J- 
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slot, the mandrel and hydrajetting sub are moved in a 
path following the predetermined pattern such that fluid 
Jetted from the jetting nozzle will generally cut the win- 
dow in this pattern. 

[0014] The apparatus may further comprise an actu- 
ator sub connected to the mandrel for providing rotation- 
al and longitudinal movement thereof. In the preferred 
embodiment, this actuator sub is pressure activated and 
comprises a housing and a plunger defining a central 
opening therethrough and movably disposed in the 
housing. Alternately pressurizing and depressurizing 
the hydraulic chamber results in relative movement be- 
tween the housing and the plunger. There may be rela- 
tive longitudinal and rotational movement between the 
plunger and housing. This results In the mandrel and 
hydrajetting sub being guided by the engagement of the 
mandrel pin with the collar J-stot such that the jetted fluid 
may be directed toward the casing in the pattern of the 
collar J-sbt 

[0015] In order that the invention may be more fully 
understood, preferred embodiments of the apparatus 
and method will be described with reference to the ac- 
companying drawings, wherein 
[0016] Rg. 1 shows a typical cased well with a side 
track extending therefrom. 

[001 7] Rg. 2 is a cross section taken ak>ng line 2-2 in 
ng.i. 

[001 8] Rg. 3 illustrates a first embodiment of the ap- 
paratus of the present invention for lateral casing win- 
dow cutting using hydrajetting. 
[001 9] Rg. 4 is a view of a J-slot taken along line 4-4 
in Rg. 3. 

[0020] Rg. 5 shows an altemate embodiment of the 
window cutting apparatus of the present invention. 
[0021] Rg. 6 Illustrates a J-slot taken along line 6-6 in 
Rg. 5. 

[0022] Rg. 7 illustrates an x-5k>t taken atong the line 
7-7 in Rg. 5. 

[0023] Referring now to the drawings, and more par- 
ticularly to FIG. 1, a well 10 having a substantially ver- 
tical bore 12 is shown. A casing 14 is disposed in bore 
12 and cemented therein In a manner known in the art. 
Extending from bore 12 is a deviated portion or "skte 
track" 16. 

1002A] in order to drill s]6e track 1 6, a window 1 8 must 
be cut into casing 1 2. Referring now also to FIG. 2, win- 
dow 18 IS ideally teardrop shaped. In a typical well casr 
ing 14, window 18 is quite elongated and may be twenty 
feetorbnger. 

[0025] As previously discussed, the cutting of window 
18 presents numerous problems with previous meth- 
ods. Typically, window 18 is cut somewhat erratically 
and does not have the precise teardrop shape shown in 
FIG. 2. The result Is rough edges and variations in shape 
that can cause problems in the drilling of side track 16 
and also later when various well tools or casing are run 
into the side track. In addition, when this side track is to 
be cased and especially cemented, a known window di- 



mension is cnjcial for the ability to seal or connect these 
two casing sections. 

[0026] Refen-ing now to FIG. 3, a first embodiment of 
the apparatus of the present inventton for lateral casing 

5 window cutting using hydrajetting is shown and gener- 
ally designated by the numeral 30. Apparatus 30 is mn 
into casing 14 on a length of tubing or coiled tubing 32 
and connected thereto by a swivel 34. 
[0027] Apparatus 30 comprises a mandrel 36 mova- 

10 bly disposed in a collar 38. Mandrel 36 defines a central 
opening 40 therethrough which is In communtoation with 
coiled tubing 32. An upper portion of mandrel 36 is con- 
nected to swivel 34, and a lower portton of mandrel 36 
is connected to hydrajetting tool 42. Central opening 40 

15 of mandrel 36 is in communication with a jetting nozzle 
44 of hydrajetting tool 42. 

[0028] An inner surface 46 in collar 38 defines a collar 
J^tot 48 therein. J-slot 48 is preferably fonned by a 
groove. A mandrel J-slot pin 50 is attached to mandrel 

20 36 and extends into collar J-sk>t 48. 

[0029] A plurality of hydraulic slips 52 of a kind known 
in the art are nxsunted on collar 38 and may be hydrau- 
llcally actuated to grippingly engage inner surface 54 of 
casing 14. In this way, as mandrel 36 is moved longitu- 

25 dinally and rotationally within collar 38, as will be further 
described herein, movement of collar 38 is prevented. 
[0030] Refen^ing now also to FIG. 4, the general 
grooved shape of J-slot 48 is shown. J-sbt 48 includes 
an enlarged central portton 56 with an upper leg 58 ex- 

30 tending upwardly therefrom and a bwer leg 60 extend- 
ing downwardly therefrom. The phantom lines shown in 
FIG. 4 illustrate that a general teardrop shape is gener- 
ally included within the overall shape of J-stot 48. 
[0031] In the operation of first embodiment apparatus 

35 30, fluto IS pumped down coiled tubing 32, through cen- 
tral opening 40 in mandrel 36. This results In the hydrau- 
lic actuation of hydraulto slips 52 and further results in 
fluid being jetted radially outwardly from jetting nozzle 
44 of hydrajetting tool 42 toward casing 1 4. 

40 [0032] As shown in FIGS. 3 and 4. mandrel 36 is 
shown at a substantially uppennost position in whteh 
mandrel pin 50 is positioned at the upper end of upper 
leg 58 of collar J-slot 48. By moving coiled tubing 32 
tongitudinally downwardly, it will be seen that mandrel 

45 36 is also moved downwardly so that mandrel pin 50 is 
moved downwardly through the right side of collar J-s!ot 
48 and guided thereby. When mandrel pin 50 contacts 
the tower end of tower leg 60 in collar J-stot 48, this sig- 
nals the operator that mandrel 36 is at its towermost po- 

50 sitton. The operation is then reversed so tiiat coiled tub- 
ing 32 Is raised which results in mandrel pin 50 being 
moved through the left side of collar J-slot 48 back to 
the uppermost position which provides another signal to 
the operator. This downward and upward tongitudlnal 

55 motion may be repeated as many times as necessary. 
[0033] During tfie resulting motfon of mandrel 36 with- 
in collar 38, it will be seen that Jetting nozzle 44 is cor- 
respondingly moved within casing 14. Movement of 
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mandrel 36 within collar 38 is controlled by the engage- 
ment of mandrel pin 50 with collar J-slot 48. Thus, the 
pattern of fluid jetted from jetting nozzle 44 toward Inner 
surface 54 of casing 14 will substantially follow the 
shape of collar J-slot 48 so that eventually at least a par- 
tial window 62 of this shape is formed in inner surface 
54 of casing 14. 

[0034] The fluid jetted out of jetting nozzle 44 is abra- 
sh^e and moving at such a velocity that it will cut into 
inner surface 54. The fluid is generally water with an 
abrasive material suspended therein. The abrasive may 
be sand, man-made props, or other softer powders such 
as colemanlte, etc. 

[0035] After a sufTiclent number of reciprocating 
movements of coiled tubing 32 to allow the stream jetted 
from nozzle 44 to cut window 62, apparatus 30 may be 
removed from casing 14 so that a drilling operatton may 
be carried out If the window is completely cut, some 
provision is placed on the bottom of the jet sub to carry 
this window section out of the hole. Because window 62 
is at least partially cut Into casing 14, and may be cut 
completely through the casing, the drilling operation 
necessary to carry out the drilling of a side track, such 
as side track 16 shown in FIG. 1, is greatly facilitated 
and simplified. 

[0036] Referring now to FIG. 5. a second eirtxxiiment 
of the apparatus of the present Invention Is shown and 
generally designated by the numeral 70. As will be seen, 
second embodiment apparatus 70 provides a means for 
more precisely cutting a window in the casing. 
[0037] Apparatus 70 is run into casing 14 on a length 
of colled tubing 72. Apparatus 70 Includes a pressure 
activated actuator sub 74 and a J-sub 76 comprising a 
cam and foltower arrangement positioned therebetow. 
[0038] Actuator sub 74 comprises a housing 80 defin- 
ing an inner surface 82 therein. A plunger 84 is attached 
at Its upper end to coiled tubing 72 and extends into 
housing 80. A central open ing 86 in plunger 84 is In com- 
munication with coiled tubing 72. 
[0039] Plunger 84 has a first outside diameter 88 
whfch fite within inner surface 82 of housing 80. A seal- 
ing means, such as a seal 90 provides seafmg engage- 
ment therebetween. 

[0040] Plunger 84 has a smaller second outsWe di- 
ameter 92 which is spaced Inwardly from inner surface 
82 of housing 80. Another sealing means, such as a seal 
94, provides sealing engagement between housing 80 
and second outside diameter 92 of plunger 84. 
[0041] Plunger 84 has an upwardly facing shoulder 96 
thereon which extends between first outside diameter 
88 and second outskJe diameter 92. A downwardly fac- 
ing shouWer 98 In housing 80 generally faces shoulder 
96 on plunger 84. It will thus be seen that a generally 
annular hydraulic chamber 100 is defined between 
shoulders 96 and 98 and between inner surface 82 of 
housing 80 and second outside diameter 92 of plunger 
84. A port 102 defined transversely through plunger 84 
provides communfcatton between central opening 86 



and hydraulic chamber 100. 

[0042] Plunger 84 has a lug 87 attached thereto that 
Is capable of moving through a channel 89 formed In the 
side of housing 80. The channel 89 is of generally "X" 
5 shape as illustrated in Rg. 7. 

[0043] J-sub 76 comprises a mandrel 140 which is 
connected to housing 80 of actuator sub 74. Mandrel 
140 is movably disposed in a collar 142 of J-sub 76. 
Thus, mandrel 140 extends through an Inner surface 
10 1 44 of collar 1 42. A plurality of hydraulic slips 1 46 are 
attached to collar 142 and, when actuated, grippingly 
engage an inner surface 148 in casing 14. Thus, move- 
ment of collar 142 with respect to casing 14 is substan- 
tially prevented when mandrel 140 is moved within the 
IS collar as will be further described herein. 

[0044] A collar J-slot 160 is defined in Inner surface 
144 of collar 142. A mandrel J-stot pin 152 is attached 
to mandrel 140 and extends into collar J-slot 150. Re^ 
ferring now to Rg. 6, the shape of collar J-slot 150 is 
20 shown. In this embodiment, collar J-stot 150 Is In the 
shape of an elongated teardrop having a smaller upper 
end 154 and an enlarged tower end 156. 
[0045] The tower end of mandrel 1 40 Is connected to 
a hydrajetting tool 162 with a jetting nozzle 164. Hydra- 
2S jetting tool 162 is substantially the same as hydrajetting 
tool 42 shown in first embodiment 30. 
[0046] A central opening 165 is defined in mandrel 
1 40. It will be seen that hydrajetting tool 162 arKi jetting 
nozzte 164 are in communication with coiled tubing 72 
30 tiirough central opening 86 in plunger 84 of actuator sub 
74. inner surface 82 in housing 80 of the actuator sub, 
and central opening 165 In mandrel 140 of J-sub 76. 
That is, fluid pumped down coiled tubing 72 will be jetted 
out of nozzle 164 in a manner herein described. 
35 [0047] In operation, apparatus 70 is run Into well cas- 
ing 14 on coiled tubing 72 to ttie desired pos'rtton. Fluid 
is pumped down coiled tubing 72. This causes hydraulic 
slips 1 46 to be actuated and fluid to be jetted out of noz- 
zle 164 radially toward Inner surface 148 of casing 14. 
40 It also causes fluid to be forced Into hydraulic chamber 
1 00. It will be seen that the pumping of f luto into hydrau- 
lic chamber 100 results in housing 80 being raised with 
respect to plunger 84 because of the increasing volume 
of chamber 100. In looking at Rgs. 5. 6 and 7 this will 
45 cause channel 89 to move upwardly with respect to lug 
87 (or, stated another way. lug 87 will be moved rela- 
tively downwardly with respect to channel 89) so that 
tiie lug 87 moves relatively from upper end 91 of channel 
89 to tower end 93 thereof. 
so [0048] By applying left or right torque on coiled tubing 
72, tills torque will also be applied to plunger 84. Torc^e 
is transferred from plunger 84 to housing 80 by engage- 
ment of lug 87 In channel 89. Channel 89 is machined 
In inner surface 82 of housing 80 and provides both ver- 
S5 tical and rotational paths in response to movement of 
the coiled tubing through which torque is applied. While 
substantially simultaneously pressurizing and depres- 
surlzlng hydraulfe chamber 1 00 witti respect to ttie fluid 
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Claims 

1. Apparatus for cutting a window In a portion of a well 
casing, said apparatus comprising a J-sub connect- 

s able to a tool string; and a hydrajetting sub connect- 
ed to said J-sub and movable with a portion thereof, 
said hydrajetting sub comprising at least one jetting 
nozzle thereon which may be directed toward said 
casing. 

10 

2. Apparatus according to claim 1 . wherein said J-sub 
comprises a collar defining a collar J-slot or cam 
surface therein, said collar J-sbt or cam surface be- 
ing generally shaped in a predetermined pattern for 

IS the window; a mandrel nrx)vably disposed in said 
collar; and a mandrel pin extending from said man- 
drel into said collar J-slot; wherein, as said mandrel 
pin is movedthrough saldcollar J-slot, said mandrel 
and said hydrajetting sub are moved in a path fol- 

20 lowing said pattern such that fluid jetted from said 
jetting nozzle will generally cut the window in the 
shape of said pattern. 



in a well annulus 166 between apparatus 80 and casing 
14, channel 89 may thus be moved upwardly, down- 
wardly and diagonally as many times as desired with 
respect to lug 87. That is, lug 87 may be relatively moved 
through all portions of housing channel 89. 
[0049] This movement of housing 80 of J-sub 74 will 
therefore result in reciprocating movement of mandrel 
1 40 in J-sub 76 and the application of torque to the man- 
drel. Thus, J-slot pin 152 is moved around collar J-slot 
150 so that it traces the teardrop shape thereof. This 
teardrop shaped movement of J-slot pin 152 and man- 
drel 140 is direcdy translated to corresponding move- 
ment of hydrajetting tool 162 and jetdng nozzle 164 
thereof so that a fairly p recisely teardrop shaped window 
1 68 is cut at least partially into casing 14. 
[0050] Those sldlled in the art will see that the move- 
ment of plunger 84 with respect to housing 80 Is not the 
same as the movement of mandrel 140 with respect to 
collar 142 t>ecause the shape of channel 89 obviously 
is not the same as the shape of J-slot 1 50. Some of the 
torque applied to mandrel 140 results In J-slot pin 152 
being moved through collar J-slot 1 50 while collar 80 is 
locked in place by hydraulic slips 1 46, as previously de- 
scribed. The additional torque applied to mandrel 1 40 is 
absorbed by the flexibility of coiled tubing 72. That is, 
mandrel 140 will be moved as desired and any addition- 
al torque from actuator sub 74 will result in slight twisting 
of coiled tubing 72. This twisting overthe length of coiled 
tubing 72 is essentially negligible. 
[0051] Further, as those skilled in the art will under- 
stand, multiple jetting heads may be utiRzed which may 
folbw around the cam shape to cut the window. Alter- 
natively two or more jetting heads may be utiRzed that 
would move upwards or downwards on opposite sides 
of the cam In reiatton to relative movement of plunger 
84 with respect to housing 80 to simultaneous cut both 
sides of the teardrop shaped window without having to 
clrcumferentialiy trace the entire path of the cam with 
jetting head. 

[0052] Thus, second embodiment apparatus 70 pro- 
vides an even more precisely shaped window 168 In 
casing 14 than the window 62 provided by first embod- 
iment apparatus 30. Drilling is thus more easily carried 
out than with prior art methods, and the problems asso- 
ciated with erratic cutting are substantially eliminated. 
[0053] It will be seen, therefore, that the apparatus 
and method for lateral casing window cutting using hy- 
drajetting of the present invention are well adapted to 
carry out the ends and advantages menttoned as well 
as those Inherent therein. While presently preferred em- 
bodiments of the apparatus and steps In the method 
have been shown for the purposes of this disclosure, 
numerous changes in the arrangement and construction 
of parts in the apparatus and steps in the method may 
be made by those skilled In the art 



3. Apparatus according to claim 2, wherein saki J-sub 
25 further comprises means for preventing movement 
of saki collar during movement of sakI mandrel, said 
means preferably being a hydraufic slip on saki col- 
lar. 

30 4. Apparatus according to claim 2 or 3, further com- 
prising an actuator sub connected to sakI mandrel 
for provkiing rotattonal and tongitudinal movement 
thereof. 

35 5. Apparatus according to daim 4, wherein saki actu- 
ator sub is pressure activated. 

6. Apparatus according to claim 5, wherein saki actu- 
ator sub comprises a housing; and a plunger defin- 

^ ing a central opening therethrough and movably 
disposed In saki housing, said housing and said 
plunger defining a hydraulic chamber in communi- 
cation with saki central opening of said plunger; 
wherein, alternately pressurizing and depressuriz- 
45 ing said hydraulic chamber results in relative move- 
ment between saki housing and said plunger. 

7. Apparatus according to claim 6, wherein said rela- 
tive movement includes relative bngitudlnal and 

50 relative rotational movement between saki plunger 
and housing. 

8. Apparatus according to claim 6, wherein said move- 
ment between saki plunger and housing moves said 

55 mandrel with respect to saki collar such that said 
mandrel and hydrajetting sub are gukied by en- 
gagement of said mandrel pin with said collar J-sk>t 
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9. 



A method of drilling a side track |n a well, which 
method comprises the steps of: positioning a hydra- 
jettir^ tool adjacent to a preselected portion of a 
ength of easing In the well; pumping fluid through 

the tool such that said fluid is jetted therefrom; mov- 
mgthe tool in a predetemiined pattern while jetting 

fluid therefrom such that said pattern is atleast par- 
tially cut into an Inner surface of the well casing to 

formawlndowtherein;anddrllllngttiioughsaid win- 
dow to form the side track extending from the cas- 
ing. 



10. A method according to claim 9. wherein saU prede- 
termined pattern is generally teardrop shaped. 

11. A rnettiod according to claim 9 or 10. wherein ttie 
taj IS an apparatajs as claimed in any of claims 1 

12. A method according to claim 9 or 10, wherein said 
tool comprises a J-sub comprising a coUar defining 
a collar J-slot therein, said J-slot being generally 
shaped in said predetemiined pattern; and a man- 
drelhaving a mandrel pin extending into sakl collar 
J-8tot such ttiat relatwe movement between said 
mandrel and collar is gukted by the engagement of 
said mandrel pin with said collar J-stot; and a Jetting 
head connected to saM mandrel and movable 
therewith; and wherein said step of moving the tool 
compnses moving said mandrel longitudinally and 
rotattonally with respect to saW collar 
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casing portion; 

(b) actuating said J-sub or cam surface such 
that said hydrajetting sub is substantially 
moved and gukted by saM J-slot or cam sur- 
face; 

(c) substantially simultaneously with step (b) 
pumping fluid ttirough the tool strii^ and jetting 
saw fluid from said hydrajetting sub such ttiat 

a window is at least partially cut into the well 
casing generally in ttie shape of said J-slot or 
cam surface; 

(d) positioning a drill bit adjacent to said win- 
dow; and 

(e) driinng ttirough saM window to form the side 
track extending from saM window. 

16. A method according to claim 15, wherein saM tool 
stnng further comprises an actuator connected to 
saw J-sub or cam surface; and step (b) comprises 
hydrauHcally actuating said acluatbr. 



13. A method according to dalm 12. wherein said tool 
compnses an acttiator sub connected to said man- 
drel; and saW step of moving said mandrel comprls- 35 
es activattng said actuator sub. 

14. A mettKxJ according to dalm 13, wherein said actu- 
ator sub comprises a housing; and a plunger defin- 
ing a central opening ttierethrough and movably 
cSsposed in saM housing. sakJ housing and said 

plunger defmingahydraulic chamber ttjerebetween 
Iri communicatton with said central opening of saU 
plunger; and wherein pressurizing said hydraulfc 

chamber relatively moves saw housing with respect 
to said plunger, saW housing preferably being 
moved rotattonally and tongttudinally witti respet^ 
to saW plunger. 

15. A mettwd according to claim 9 or 10. whh:h com- so 
pnses the steps of: 

(a) positioning a tool string in Vne casing adja- 
cent to a desired casing portion. saW tool string 
comprising: a J-sub having a J-slot or cam sur- ss 
face tfierein; and a hydrajetting sub connected 
to saw J-sub or cam surface and having at teast 
one jetting nozzle thereon directed toward the 
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